Ultrastructure of the blood-brain barrier in the dolphin (Stenella coeruleoalba).
Light and electron microscopic methods were used for investigation of angioarchitectonics, glioarchitectonics and the structural basis of the blood-brain barrier in the dolphin Stenella coeruleoalba. It was shown that the cortical plate of the dolphin brain is extremely rich in capillaries and small arteries that are organized into a complicated net of continuous loops surrounding neuronal groups. The density of the capillary loops is related to the cytoarchitectural density of the cortex. It was also found that the neuronal microenvironment in the dolphin cortex is characterized by the presence of a large number of the astroglia-like cells that make a multi-layered investment surrounding capillaries and small arteries. These glial cells, unlike typical astrocytes of terrestrial mammals, have a large number of different organelles and their nuclei are similar to those of the oligocytes. The ultrastructure of the blood-brain barrier in the dolphin is characterized by the presence of extremely long tight junctions between endothelial cells and by specialized junctions between pericapillary astroglia-like cells. A belt of the glial end-feet interlocked with different types of junctions such as zonulae adherentes, maculae adherentes and gap junctions was found around all investigated capillaries. This system of specialized interendothelial and glio-glial junctions is tentatively hypothesized to be a feature of adaptation of the dolphin to the aquatic environment.